Purpose: To determine the prevalence of drug therapy problems (DTPs) 
INTRODUCTION
Medications intended for the treatment, prophylaxis or diagnosis of medical conditions may have negative effects on patients if not used appropriately. Over the years, there have been numerous reports of incidence, prevalence, and preventability of drug-related hospital admissions [1] [2] [3] , medication error-related deaths [4] , and adverse drug events in in-patient and out-patient settings [5] [6] [7] . Drug-related problems are common in hospitalized patients and can interfere with the achievements of desired therapeutic outcomes [8] . These problems can potentially have an impact on desired health outcomes [9] . Due to their training, pharmacists can play an important role in identifying these drug therapy problems (DTPs), resolving actual DTPs and preventing potential DTPs through careful pharmaceutical practices. There is increasing evidence that participation and interventions of clinical pharmacists in health care have a positive influence on clinical practice [10] . In a number of studies, clinical pharmacists have been shown to reduce DRPs in the in-patient settings [11] . Some publications have evaluated the impact of drug errors identified or intercepted by pharmacists in emergency departments [12] [13] [14] , and in in-patient medical and surgical wards [15, 16] .
In CKD, the number and complexity of drugs increase with the progression of the disease and can result in a high risk of non-compliance and adverse drug reactions. Moreover, CKD patients are more at risk of iatrogenic renal failure than non-CKD patients (15.3 % vs. 5.3 %, respectively) when admitted to an intensive care unit [17] . Several studies have shown that patients with end-stage renal disease (ESRD) are among those at high risk for DTPs [18, 19] .
The objectives of this study were to determine the prevalence of DTPs, identify the types of DTPs, and assess the outcomes of DTP interventions among renal patients receiving care in three Nigerian tertiary hospitals.
METHODS

Study design and setting
This prospective descriptive study was conducted in nephrology unit of University of Nigeria Teaching Hospital (UNTH), Enugu; Nnamdi Azikiwe Teaching Hospital, Nnewi and Enugu State University Teaching Hospital. These are tertiary hospitals that serve as referral centres to most of the hospitals, in particular, in South-Eastern geo-political zone of Nigeria. Ethical clearance of the study was obtained from each hospital ethics committee prior to data collection.
Study participants
The study included all renal patients who were diagnosed with acute renal failure, chronic renal failure and other kidney related diseases; 18 years and above, with or without co-morbidities, and on admission to the medical ward for kidneyrelated problems from October, 2014 to March, 2015.
Instruments for study
This study protocol was based on the recommendation made during the working conference of the Pharmaceutical Care Network Europe, a classification scheme constructed for drug related problems (DRPs, V6.2) [20] .
The questionnaire used in this study had information on the patient's demographic characteristics, including age, sex, and medical history, drugs administered to the patient during the hospitalization period: Drug name, indication, dose, schedule, duration, and monitoring, stage of CKD, associated co-morbidities, length of hospital stay, and number of drugs prescribed, and the type of DRPs and pharmacist's interventions.
Data collection
Identification and classification of potential and actual DRPs using appropriate guidelines was assessed by 3 
Data analysis
The data were collated and entered into version 21 of SPSS (SPSS Inc. Chicago) and Microsoft 2007 Excel package for analysis. Descriptive statistics was done and continuous variables were expressed as means ± standard deviation.
RESULTS
Patients socio-demographic characteristics
A total of 287 patients with renal illnesses were followed for five months and assessed for DTPs. More than half of the patients were above 50 years old (165, 57.49 %), out of which 171 (59.58 %) were female. Majority of patients were married (239, 83.28 %) and about one third of them earned less than ₦18, 000 monthly ( Table  1) .
Patients' clinical variables
The clinical features of the patients showed that mean serum creatinine, Glomerular Fitration Rate (GFR) and hospital stay were 1.34 ± 0.32 mg/dl, 52.55 ± 14.31 ml/min/1.73 m 2 and 16.24 ± 4.26 days, respectively. The number of patients with CKD stages G3 to 5, was 208 (72.48 %). A total of 484 co-morbidities (mean: 1.69 ± 0.12) were documented, with hypertension and diabetes accounting for about two-thirds of the co-morbid conditions. Most of the patients (197, 68.64 %) had 2 or 3 co-morbid conditions ( Table  2 ).
The total number of drugs received by patients was 831 and the number of drugs in the prescriptions of most patients (52.96%) ranged from 3 to 5 with an average of 2.90 ± 1.03 per patient. The number of drugs with restriction in renal impairment (RI) was 209, with an average of 0.73 ± 0.13 drugs per patient ( 
DISCUSSION
This study has revealed a very high proportion (70.03%) of CKD patients with DRPs. Out of the 67.54 % of interventions by pharmacist approved by a panel, 47.86 % of the DTPs identified were successfully resolved. This high proportion of DTPs might be due to relatively older population involved in the study, as well as severe CKD and multiple co-morbidities among the renal patients.
Increasing age causes increasing vulnerability to diseases and, in the elderly, the tendency to acquire multiple and chronic diseases. This population therefore is prescribed and uses more drugs than younger populations. In addition, multiple complaints, atypical disease presentation and physician prescribing habits and practices have resulted in the use of multiple drugs by these patients [24] . Age is one of the most important underlying risk factors for CKD, often compounded by the presence of other comorbidities such as diabetes, hypertension and vascular disease. Among healthy individuals, creatinine clearance peaks at approximately 120-130 mL/min/1.73m 2 at age 30 years and then declines by about 8 mL/min/1.73m 2 per decade [21] .This result is in agreement with the findings in an earlier study [25] , which showed that majority of patients with DTP were 60 years and above.
Most of the patients in this study had CKD stage 3-5 which requires a therapeutic intensification to slow the progression of the disease, prevent risk of acute kidney injury and treat co-morbidities, particularly cardiovascular risk factors [26] . In doing these, there is need to pay close attention on the GFR of the patients, to make sure the CKD stage does not go beyond G2: this study had shown a significant likelihood of increase in the number of DTPs by 6.52 for every additional deteriorating stage, provided the patients are of the same in other variables.
More than one-quarter of the patients had at least 4 co-morbidities and about two-thirds received at least 3 medications. While no specific number of medications has been established to define polypharmacy, some have arbitrarily suggested cut-off points of 3 to 5 drugs per patient [27] . Our results appear to conform with this, since 14.63% of the patients received 6 or more drugs. In addition, the patients included in this investigation had several risk factors for polypharmacy, including older age, renal disorders, and poorer health [27] .
This revelation underscores the need for extra vigilance while reviewing patient's drugs as this could increase their DTPs and cost. A total of 234 drug therapy problems (DTPs) were identified which resulted from drugs prescribed during the study. This is considered high. Although Ramalho de Oliveira et al. [28] identified 38,631 DTPs over a period of 10 years, ð The denominator was 234 (total DTPs encountered); RI = renal impairment, DTP = Drug-Therapy problem, DI = Dosing inadequacy, Drugs with restrictions (dose adjustment needed in case of renal impairment (RI)) per patient, SD = Standard deviation. [29] in a period of two years, and Root et al [30] identified 88 DTPs from 40 patients. The difference in the number of DTPs encountered is probably due to differences in research design in terms of patients type, hospital types, duration of the studies and nature of data collected.Our study showed that mean drug per patient was almost 3.0 which is moderate, despite the involvement of older population of patients in this study. This might be due the fact that most of the DTPs encountered in the hospital were not recorded or were even missed by pharmacists.
Inappropriate drug selection/dosing problem and drug interaction were the major sources of DTPs in this study. This result is consistent with a number of studies [25, [29] [30] [31] [32] [33] on DTPs in which dosing and/or drug selection problems and drug interaction were identified among the major forms of DTPs encountered.
A high number of DTPs due to drug choice/selection and potential drug interactions was recorded in our study. This is similar to results obtained in a study conducted by Ismail et al [34] which showed 45 % potential drug-drug interactions at pulmonology ward in a tertiary care hospital at Peshawar, Pakistan. Our results confirm that drug-drug interaction is a common drug therapy problem in both government and private hospitals. Khanet al [35] and Alagiriswami et al [36] also reported high incidence of drug selection problems.
The result of this study also revealed that the number of interventions was highest at patient/career level, followed by drug level and least at prescriber level. This is in agreement with the data from a 10-year study by Ramalho et al [28] where 80% of DTPs identified in Fairview's MTM programme were resolved at the drug or patient level without the direct involvement of physician(s).
The trend of recommendation approval found in this study is also similar to the results of Root et al [30] where 75 % of the pharmacists' proposed interventions were approved. The lower rate of approval of proposed intervention obtained in the current study could be as a result of lack of collaboration between healthcare providers. Appreciable number of DTPs identified were totally resolved. Just like in many studies where pharmaceutical care interventions were instituded [28] [29] [30] , DTPs were resolved, patients' conditions were improved and consequently the rate of encoutered DTPs in that setting was reduced. This is predicated in high acceptance of the intervention by the doctors. Pharmacists in this hospital should embrace this opportunity to reach out to patients who are greatly in need of their attention; no matter how busy they are, especially in this era of ever expanding role of a pharmacist.
The present study has several limitations and the results are interpreted in this light. The approach used to identify and classify DTPs was based on record reviews and explicit criteria of the applied guidelines. We could not account for information other than those in patients' records and those reported to us. Likewise, we focused on regularly scheduled medications rather than on as-needed drugs. Thus, our findings may be biased toward reporting more of the easily identifiable DTPs.
CONCLUSION
Drug therapy problems among the renal patients studied were high. Inappropriate drug selection and drug interactions were the commonest drug therapy problems. Pharmacists in Nigerian hospitals should always reach out to all patients to identify and resolve any drug-related problems associated with the patients' medications.
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